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7 / 7 J^P/O - OJPO - image . 

PN - JP 06110715 A 19940422 [JP06110715] 

TI - DYNAMIC ALLOCATING METHOD FOR COMPUTER RESOURCES IN 
VIRTUAL COMPUTER SYSTEM 

IN - TANAKA TOSHHARU; ARAI TOSHIAKI; SUGAMA NOBUYOSHT YAMAMOTO 
TADASHI; IKEGAYA NAOKO 

PA - HITACHI LTD 

AP - JP25701392 19920925 [1992JP-0257013] 
IC1 - G06F-009/46 

AB - PURPOSE: To provide a virtual computer system which is dynamically changing the 
allocation of a main storage area to an OS(operating system). 

CONSTITUTION: With the occurrence of a specific event as an opportunity, a high- 
order address area within the guest main storage area 420-2 of a virtual computer VM-2 
is made to an OFF line (unconnection state). Then, a virtual computer monitor 410 
moves the guest main storage area 420-2 of the VM-2 and allows the high-order address 
area which is adjacent to the guest main storage area 420-1 of a virtual computer YM-1 
to be an empty state. Subsequently, the high-order address area which is adjacent to the 
guest main storage area 420-1 of the VM-1 is made in ON-line (connection state) and is 
connected with the VM-1 . Thus, the allocation of a main storage area to an OS is 
dynamically changed. 
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(57) 

#g jr« > * ^ ^ s o 

o) o <Rmvr&m*=* 4 i on, vm- 2 

7 0 4 0) o ^(D£ 5 CLT, OS^<7D£IES««Offl 



(VMM) 
7 0 0 0 



VM- 2 O^X 



7 0 2 0 

5 



VM- 2 



7 0 3 0 



vm- 1 oyi 




VM - 1 _t<D 



VM — 2±<D 
OS^3 



7 0 1 



J 



I) 



(2) 
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nmmi] twigft, ±t&»mut. me** 

ri-^u— ^ r >if • \/*tJ* (OS) ^{RBtr^flt- 1 *^ 
T7 Ku*fiiffi{B3^»lM-5:: t Jet 9, fuEJgl OB 

[If*3l5] fS*if i s 2, *fcfi3t^*5i^T, SfFE4# 
ffiffifH|[«i:*/ i CSW2^tH|[SHcW 

u Km 2 ^w-jiwoM.a&iHffas 1 <oo s a* 

Xl*. lW8E*2^0S<75£E«««S:miE<EfflW-J|[«^ 

^^o^^^t^ittjE 



fitrfE«2^)os^«?TUfciitrE^ra 
^^SufE^I^M^^g^tfrEm 200 s <^£Et§ft* 

[»**8] £EttSB^ StrSE^P* 

^u-^ . v-^xa (os) j&siEBfr»ttt-=e=. 
«trS5V^fix^OS(0±E«ffi«i: bTffJ 9 tttf^nfc 

SratrEiEiSS-*«* ~ * b fci&SSra fc^S-T £ 

OTEffiSSMo^ y fcf >^3fcfc]MrE£E«««±^»» 

I^Sti5 1 cCDB^«SrftUEOS(O^E«ffi^^ LTf'JO 

<vmz^ S(rE<S5BSPflo^^^>'^^@feffl«<^^>r 
X £ fitiEO S £>£E«ffl«<oi^ X J: 9 "fc/h $ < i-£> ;* 

T^/^tts: ummm^^^j* 

[000 1] 
[0 0 0 2] 

4 >^TA (OS : Operating System) ^^?T«Ttg^ 

i+sl#'>^^a^ it, um^nm^^j^ ivms : 

Virtual Machine System) ffiigff A* 

(VM: Virtual Machine) «:«»-&*figL, *<ESff 
(VM) tw*5V^T*HCi"5 1 ocQO Sco^flSrojtg 

m%t(Dos&iis<Dtmm±xmmLtcv. \u/<— >? 3 



(3) 
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fomnnm*-* (VMM : Virtual Machine Monito 
r) 14, #<RfflfHWB (VM) KttJH»*«fc#EU 

ffiffiff-Jf« (VM) (o^^ya-yy^tf^^^^ 

Sfc, = ^ (VMM) 14. ffiffl 

[00 0 3] .<Efflfm««rtt, ffifflW-Jf«tf>£E*«« 

7-2 1 2 6 8 0-§-^aiE*OJ: 5^. ffiffii+^B^E-- 
* (VMM) riS£j?!ELfc<Efflara H&B£H) -b 

y* h£f«i1gi$£#I££-£3 0 ^oT, ^-^nj 
fEVMoy* h£i£«M«f4, {RffltHHB^en^ (vm 
M) "iris-:— rco-^-v^ytc 

£9, -<-^RjfgVMcD^^ h^lE«ffi«co*>T Xl4, 
(VMM) 60-<— 9 t>±% < 
[0 0 0 4] m£\ ^^ISVMIt #BBBg6 0-2 

4 7 3 5*>fc«E«<D.fc 5fc, ±ffi«KH±^a«tfl|« 
fry* h3£E*«««r*B£*5 0 ^oT, ^-^B3£ 
VMO^ h*Et8««tt, {Effl8t»«* = * (VM 

m) «w£5^— ^^»*fc/«eb?iv^ -<07ttf>, ^ 

[0 0 0 5] £fc N #^ip3-2 1 1 6 2 9-g-^«f4, 
HfflftI8tl:t5^ h±E«««'MOT^1r;*&— 

oE»««w(rii-fl:S:, ^>^EfB««*»i!ii-5r 

[0 0 0 6] £(bi^ #^^2 -2 0 1 6 5 5 

[0 0 0 7] 

[0008] a) mi ooiijgte, y* h £.m%mm<o 

x<o b—^j^<^^^\zmi-^ 0 
[0009] fommm^*9- 2±<Dmm-Q\iL. ms&n 



3SHt"Cl4, TSS (Time Sharing System) Srilffl bT 
v^fcftl:llB^M*B<, JS2<a{Kffl»3W»T*4 % 

35 £ Rfl \Zs<y?-ZS3 yZMffi- Z> tz * IC«<E>;ft # tfSflS 

*<o<R«W-£«H:\ J:9#<<D£E««#fc^£;fc:a- 

[0 0 10] S 1 (c^-r± 5K*i coitus 0 

0i^^Lrm2(7?f+^:a6 0 0±Offifflff#«VM- 1 
h^*wq«ft:J?5^ gl^ftl«5 0 
O^^KziWbT^f^tS. ffiSfHMBVM- l ^ 
(4, ttm&]'J>&<Dtf* h±E««*4 2 0- 1 

^•^^3^t s s tsffl-rsffiattjHBvM - 2 co 

y* K^Etf^4 2 0-2$:*# < LTJ3V>fc^s± 

0 o^»*^«ibfc^tr«ifctt3a<o*ttfftor 
v^s^fc-cfcSo »i ^D-Sffis 0 o<d»W\z'£ *) 
fA^^ftgf 700^, minims 0 0<D%im 

h±Etg®«4 2 0 - lOINCX*;*: 

bv\ 

[0011] b/^b^fb, fiiBlfJI*©^^ h 

*E««*^E«t«3Eb*ltntf*b4^fcft. 
^iSfflth*«fc#itb4ttixrfftbft^ofc Q 
[0012] ( 2 ) 2 (DWM\^ h £E»ffiJSo 
±E«3g«±-eo»»tcH-f-5o fi«»Hr«±^OS^ 

Fft^/^yA) |4. ^'^ h±Ef i«±(?)ffe*f 
7Ki/^. (^FfM7Ku^) -eEiESixTi^o Z 
^^^>, O S^tr^AHb^^^co^SJt^^^^ (V 
MM) ^ U — >-Tf4, 7^7KUX^ 

£K»K«T-<Z>*e*f'r KM (^j^ hJfe^fT KM tz 

^) -fefpfigb, ^iw, rco^^. h^-^^/u^a A^r 
*tTi-5 0 ^ot, h^E*««<0»»«rtwHfrS: 

#i¥3- 2 1 1 6 2 9-5-^«^|»^i-5*ffi 

* b^mum^v"— ^(4se«fs^<fv^ 0 ^o-c, 

^^-S^JB^bT b* 5. 
[0013] (3) II 3 colli® J4!, v^a^VM^fc 

J: 9 ±Eff**a*&»*»£\ ' ^-^iSVM 



(4) 
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&?<DX\ ±1Eiia««5SWI*J*)4. 

[0014] (4) S5 4<£>«&I4. ^-v^prigVM^^ 
^-v^lfVM^ ^HIwBa-f5. ±iEtsssa±t-+^ 

S-g-l-t, iiST, -7** H±Etgffl«<73-7--f X£M. 
[ 0 0 1 5 J (5) 15 <Og&JSl4. i5Sff-if«l— wtfife 

-^T-fcSc L^L?i^f>. #B3¥2-2 0 1 6 5 5-i- 
[0016] #3893<Z) B&li. #{gJ®^««75^WSii) 

.Srirlcfc-S, 
[0 0 1 7] *3gSJ3<0f&<7?g&t)l4. -7** hifatt^^Eco 

[ 0 0 1 8 ] ;fc$g?3OT£ b B ft 14. ^-r^M?^ 
r t * < . h±EttfH««r3ElE*««±-C 

[0 0 19] ^fc, *$g^WJ§'J<£>@lftt4. ffiffltf-acfiJ'x 
[0 0 20] 

r- a *j ^ s tf #«s © «f+ » ism i4 . * 

Se<k. ^EttSBi:. ttllE^^SSSA^ro^l^ 
^ri (OS) ^<£?®f+»«^-^w$ij^iTr-^i--5 

5*.M=:»8^-C. SulHSS^OS©?*,, 

*mttrtz>tth\-. JS2<z>osi::*n,-cME#iroB 

Ku^S(fi£:{a!Ucp«i-6Sg2W@*ffi«S:H 

ttIfE^2<DOStwfiJt? y5T£>;h,fc3&2C9B3££itjcW!f-f' 
^-r y -7" £ . gt-»M XSt^/Jn Lfc^ 2 <75 [1 

S1iI*££itfjE£Et£SB-hT-T Ki^fliffiUHM^iWS 

2mi&&3Ef&-tZ*^ b * BuiE3?l<730S<73£!Et# 



[0 0 2 1] tftfE£#^£r £^5*7^ 7-14, 
L<i4. ffiE*2O0S<0±E«ffi«fcilllE<E«ffJI« 
*=#as^fi8 LfcffifflffiMi: L. »{E«2SIW*rlMHail|/h 

EfifflSWO-r y f v^3feS:mE^E««««>»»3lfe© 

[0 0 2 2] *fc. KrE^2<OOS<O^Etiifi«^K) 
*I4. OTE*2©OSiS»^LfclWE*E]»ffi3l6«<D 

»*&aSB;5 5 li>JES? 2 ©O S <0£Et&^*Sc<Z? 5 *> if 
[0 0 2 3] 

*««4UfcW»^ i2cos roilEii' 
« h±E»««) Of-W XSrWj*^— ^/K^fttt 

l:SotI'M. &m5$mm<r>#* h±E«S*S:± 

i2«sg±T-?Mw-5 r t ir i 9 , jr i <Dm.mmm.(D 
amiz-rz. to«, mi <DmBNr$sm<otf* v±m%. 

[0 0 2 4] sfc, rOi:#«^-y/K73^l;^o 

&«»«S:*fflLTV^fc*lffl*>e>. ^1 ir^2<73i5iilff 
Utt^jK 1 ©t^lgt^*! m 1 o{Hffif+»« 

[0 0 2 5] r^-C, ftfeoj^^ hi 14, ^co^fW 

%m<n®m*m l ©{RfflW-J|[«±oo s 

v N 5 > N Sr^i"„ 
[0 0 2 6] pidUT, -7** h^Ett^CD-T" 

^>o ... 

[0027] iKmtwwt~-(D<$>$;mmmm<v®i *> 

[00 2 8] (2) -^B^VMOy^ h^Ettffiyc 
Sr. ±EtfSg±r-^K)-r5£^. -7 s 7. h^Etf^i: 

9 (VMM) ^*JES:Lfc{RffllSra (*?7; KSjg^K) {- 



# 

(5) 
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36* U HE«S(H^^y tr^^3feSr»»3t««»w 

h±Ett««£ UT«9{*tt5 0 Sfc. y*h±Etg« 
i£co^®j*il OSJcJ:^^raM!fti3aKllottffl§H*&A 
<Kffiff3S«K-~* (VMM) ^->^ ^ > 3 > 

B5K ^-^^ItgVMcofUffilcJ: 4*;*h£E«««a> 

it, immmmmmzxzsfx h£E«««<£>r^-tr 
[o o 2 9] sklt. ^-^^j^m<o^mm^ 

Zbte<, £E«*«fc£E«»BJb"C»» 

[0 0 3 0] (3) ^5?ltVM©^ hiEIIW 
<t rn*s#E1-S*E«K«±w»tt««o»lSH««: 

7 K^^^lcffiffl LTO S Sr^ftSit^, £fc. 

Sr^h*E»««-9->fXJ:0< > /jx5<i-5 Q rcoj;? 

[0 0 3 1 ] (4) ^-^-STfBVMoy* K±E*«« 
t±E«3£«t^3*/£BB«Sr««Fi-5^^ HBB£R8£> 

^«««r±E«K«±{r^— v?>T vi"4 0 jfci;:, h 
K^^^V^tlT, £Ett&B0%ftff*C 
SrStJCfd-Jti. -tL-C^£<7>a«*«w±E«3S»w*5 

IT, K^l-^—v ; "5jBeVMSr-<--v ; @^:vMiw^3E-e 

[0 0 3 2] 

[0 0 3 3] I . h±E«fll«w»tt^.ft 

B2fc\ ^iS^co^Sfm^v-^^A (VMS) 
^U^r^-r o EJ2t'^5t^r, lOO-ljojll/lOO- 

2 ii***aa3£«, 200 tt^**aaKK ioo-k 

(k = l, 2) ttt*IBMW«wiBa^tt5#R]fflAB3B 
SB. 3 0 OI3±Et&^B4 0 OizMi-^>0mRXfmm 

[0 0 3 4] #HJ«#iS3SB 2 0 0(1 ft3»«^il«60 



11 ^MMl0 0-k (k=l, 2) <DW)ftb}k 

SS*:fTfc5. fHl^-^- = y^-?oa 

^tCfl #IH»«! ! S3g«2 0 0H ^ h/u/ntyf 
Tfcio N/u^nir-/i^f±, ***a.3IKfi l 0 0 - 
k (k=l, 2) 0»f^t*R|ffl^. ±B»S14 0 0 

*HJfc0S-eil £fljffl#tffi<t LT 3 o^-yi^VM^ 
^ffb-C*3 9, ffifflfHS«*-=.* (VMM) 4 1 O<0fiB 
«*Bft<±E«KB4 o ocoE«S«il ffiSff*Btv 
M- 1 h£E«lg«4 2 0- 1. fifflff*«VM 

-2^h4EM«4 2 0-2, fifflimiVM- 
3<D#X h^Et#M^4 2 0 - 3 £ Lr*{S2Sff»atC 

[0 0 3 5] ID 3 £ffil*Tffifflff#«*~* 4 1 

»yo 7 ^4 3 0-i (i = l, 2 t 3) lCOl*TR93 
-T5o fflW7*iy?4 3 0-i(l, *iSfflW-*«VM- 

1 2, 3) ^j^LT^U fifflffW«V 
M- i ±<DO Sfctp&j&m^Wl 00-k (k = l, 

[0 0 3 6] l2 3tw*5V>T, ES^ItfTtfi/ h 4 3 1 # 1 

2 0 OOfiBBB^^^aS^trSn. O^ir^, ^ 
<o26fTt4»ib£;h,"C. kfflff»»^ = ^4 1 O^LT 
S^ff^n^o -<-y@^VMlSiJt'y h 4 3 2^ 1 T^b 
5fc#ffi2Bff*«til ^-ylSVMtfcl):^^ 
U 0 O t # ^- y ^116 VMT*) 5 w i SriSto ^ 
H^VMK&JfcTy h4 3 2# 1 T-fc5£#, fijSCT Kl" 

/UK4 3 3*3£Xfl&j&T K^7^-;uK4 3 
4(i. ^r* K*E«««C0±E«KB4 0 Otw^ott^fi 

yMVMffl^4 3 5^0tfc^i^, **h»lS»J 

$)uv^* 4 3 5ii roffifflfmaio^ h±Ett« 

hf-^u (tK ^ h ST) co^ggr Kl/^^r^-r^o 
[0 0 3 7] H4^«^T<g«ft^'>^xA 

(vms) iwisitsr K^^^fttrov^TKKi-^>o 

[0 0 3 8] <Rfflff*« VM- 2 ±^0 S L/clg 
SffiM (^^ HEfflSW) i«I7K^ h» 
I7KM 4 0 0 0(1 OS*^hiEBa«4 2 
0- 2±J^jS:Lfcy^ hir^> > h^-yyu h 
ST), fcit^^ i?T—Zffr {tf* hPT) J: 

^7K^^^4 10 0^gS, h«JStT K^^4 

2 o tf^acjftsn^. ^ux, {KffltH-ii«^^-v?H* 

VMcOirt, gp^, wW<Rffllf)|[ i *©M«iypy^4 3 

o <d-<— ^H^VMKS'Jtrs/ b 4 3 2^sicoi*, 

^ll^VM^T K^^ffi»lH]»4 3 0 OiCt^^^JS* 
^tu^?4 5 0 0Hcfc9tMSft, *^h*6»TK 



•1 

(6) 
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^ - ^1^ VMKSJ tfs/H432^0(7)tt, ^—v? 

^4 6 0 0 tftZo 

[0 0 3 9] ^rr% ^-y|^VMffl7K^»[H] 
£§4 3 0 0 izZZtfA M62*T KUX4 2 0 0 

HfiJt7K^4 6 0 0^$»li, ^tS#^flS6 0- 
2 4 7 3 5-§-^*lrM*$nTt^3 «t jg/STKU 
77-f-yuK4 3 3<Dm%mn%*4 3 1 0 tc J: 9 h 

K4 3 4V)ltS:ax.5*&, *t««4 3 2 0l±, 

y^iM^os icm^i-ztzfrizm^^m^i 330 

440 otrisy^ Ma^tr K^4 2 0 oa*??*;* h 

fW7KU^4 6 0 0^»t *&1E#H!BB5 7-2 

1 2 6 8 O^CF^Tjnxv^ J: &<DJ:5\z 

tf*fcn5o *i\ ^ hffi*f7KU^4 2 0 0IL {g 
iBtf3SE«*-~* 4 1 o^b*Jxtf*^ H5S7KU^t 
fc3 0 ZCDtztb, ^hgl»J»^^^4 3 5Wtti: 
h4S*8T 4 4 1. 0Oir^> ^ h 7 — K 

(S) cofitS:AD*»4 4 2 Otcj: OAdWUT^ hir^Z 
^>-F7-7/U (*:*hST) 4430£Dxyh!J7K 

*^ KRS7KU74 4 1 0^-i/7-f-;i/K (P) 

£AD^!§ 4 4 4 OfwJ: t^iD^LT^^ h-<— v?^- 
^ W^FPT) 4 4 5 0 (D^> V ] )T Kl^^^i 
5. £ bir zco^>- h ]) (D^<— zsT i: HSiB 
7KU^4410(D7^7^>>'F (D) 

£ J; 9, Mfi»rK^4 6 0 0S-ft.5. 
[0 0 4 1 ] JSfciC, 05*3j;Uf|a6S:ffiV^"CiS3®W-3»« 

[0042] si 6 (a) t::^w»ttfls^;^Tffiffl» 

IlVM-3«ft^Tt, i6 (b) ICt^-tJ: 5 

VM-2<0?X h±E«««4 2 0-2££f5t§Sg4 

[0 0 4 3] *i\ ffi«ff = * 4 1 0 14, fiStf 

VM- 2 ±(DO S ^^fir LTt^Pi^l^f 2 0 0 

g«VM-2(0»7'ny^ 4 3 0 - 2 rt <E> HffiUff tT 
y h 4 3 1 2r0trt3:3t1-5 Ut^75 0 0 0) 0 rix 
l£ J: 9. ^ h^E«««4 2 0-2<O»»"ftC % ffiffl 
t^iVM- 2 ±C0O S ^S^Hffl^aSfB 2 0 0 <n&W) 



1 OtifrJO^SJxio 

[0 0 4 4] 2fcjc. <SfflW-JT« j e = ^4 l Ott % 

B«VM-C?fcSffi«W-|f«|VM-2^»UT, HI6 

(c) lw^1-«fc *^hSi^l4 5 0^U 

VMS:^->?pIfigVMidgE5li-5 (^7^75 0 1 
0) o zl<d&x HEffi2fffl4 5 0*5£*-i-£>*;* Mr*' 
> ^ h^ — X/U (*^ hST : Host Segment Table) 3o 
£1/*^ — zfjU (yfr* hPT : Host Page Ta 

ble) 14, *^h§87K^i:@6 (c) IC^-f-^— 

S J: Slw^-^MffiSrSJjeu = ^ 4 l 0 

j^-^^Ej 6 ( c ) {ZTjk-r^—^^^m^Komi^- 

h 5 X 5 IC, ffifflff jttft* = * 4 1 0 14, 

[0 0 4 5] JJcl^ = 4 1 0 14. -^y tr 

3 (^7^5 0 2 0) o ^4^(4, ffiffiff£«Sx* 
(VMS) (D^-^cd^^^ KA^C: 19 , ^ 

X<7?^Sr/h$ < Ur^/5 0 3 0) 0 

[0046] ft(d, ^fr^it5os^ N ^iRiffljasasa 

2 0 0 Srffi^ *^^Sr¥iJ£-f 5 (5 0 3 5) 0 * 
tr^^3feSr»»5fe««lc*3EUT (5 0 4 0) , xry 

xs i o o^»ff-rs. w^»»3fe«*<oacxtt, »n 

ffi<Dm^<Dftm&&shm<Dmmz=i ^^fst 

^^S*tT^/c*^ HS8SM4 5 0±Offii$^r^lijf^ 

®JXn <^4 3 0-20^— ^H^VMKJBUtry h43 

2 0 ^t££U ^^hIiaffl)Ux^^7^-/uK4 

3 5iC^:^ hir^T* > hf- X/u (^^FST) <D7 V 
^*&t%J£-fZ>~k\z£ *) hffiS^P^4 5 0^^ 
ItfS^rJg^ L"C(E2®ff3t«VM- 2 JbOOS ^f^^^ 
y^-tZ (77S/75 0 5 0) o dcofL OS^ff 

^7^75 0 6 0) ^BB*fe$n5 0 w^OS^jfefifnfj 
tt, ffiffif+£«VM-2<7)SJWXn 3 0-2^(7? 

^— v^B^VMBSSiJlf y h 4 3 2^0^^T\ htfi 
^7 KL-^^b/t^ hf^7 Kl/^^Mii, fiffltf 
SiVM-2 0Sjai/n -7^4 3 0- 2 c7)^^. h ^ 1 



(7) 
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[0 04 7] OS **t8BJ*«* ffifflff^HVM- 2 ±<7> 

o s ^^iRjassasasa 200 <D&mm^$>$:Wft c* 

0 7 -Tit, VM-2C0*japyay^ 4 3 
0-2Oi:Slllfjtry h 4 3 1 [iOfctf>-C\ wCO-fft^ 
14, fi8tt*i^#4i0l:«?HJSii5. C<o£S 
{5ffiff-J?«S^* 4 1011, #»lgf 2 0 0 

5 0 8 0) 0 ^(^y;aU-y 3 yxit {5S£P^<Of| 
£<0-e y ^ ^ ^«JB«wtto T^— * (K^Atft ttST 

A^&efefcTigff-t-*. ®K^/*s(j-?-nf4 (5 0 8 

0— I5o 
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